Introduction
There is increasing recognition that obesity and type 2 diabetes are characterized by subclinical inflammation, which may contribute to the development of atherosclerosis [1] . Since intensive glycaemic control has not been found to reduce cardiovascular events in people with type 2 diabetes [2] , reducing inflammation may be an important focus for reducing cardiovascular morbidity and mortality in this group of patients. Diabetes lifestyle intervention aims to improve glycaemic control, lipids and blood pressure levels, but appropriate dietary changes may also influence levels of inflammation. We therefore measured a selection of inflammatory markers in the Lifestyle Over and Above Drugs in Diabetes (LOADD) study, a randomized controlled trial which investigated the effect of a six month intensive dietary intervention in 93 participants with type 2 diabetes with poor glycaemic control whose drug therapy had been optimized according to treatment guidelines [3] .
Material and methods

Study design and previous findings
The LOADD study has been described in detail elsewhere [4] . The study was approved by the Lower South Regional Ethics Committee of New Zealand (LRS/05/07/026), and registered prior to commencement (NCT00124553). Participants were randomized to an intensive evidence-based dietary intervention group, which received advice based on recommendations from the European Association for the Study of Diabetes [5] ELISAs with coefficients of variation ≥ 20% were excluded from further analysis.
Statistical analysis
The data were analysed according to modified intention to treat. Multiple regression was used to estimate the difference between treatments adjusting for the baseline, age and sex. As the data were log transformed before analysis the differences are presented as the ratio (95% confidence interval) of the geometric means at six months. Pairwise correlation coefficients to assess the relationship between changes in IL-18 and neopterin were generated using nonlog transformed measures from all participants.
Results
The effect of the LOADD study dietary intervention on levels of adipokines and inflammatory markers is shown in Table 1 
Discussion
This randomized controlled trial examined the effects of an evidence-based six month dietary intervention in patients with type 2 diabetes on a range of adipokines and inflammatory markers. The intervention group exhibited a significant reduction in circulating IL-18 levels relative to the control group, an inflammatory marker which may have an active role in the development of cardiovascular disease [6, 7] . These reductions remained significant after further adjustment for baseline BMI and HbA 1c levels. While obesity is associated with increased inflammation, these results suggest that an evidence-based dietary intervention can lower select inflammatory markers independent of adiposity and glycaemic control A reduction in neopterin levels of borderline significance was also observed. Neopterin release from macrophages is induced by IL-18 (via induction of IFN-γ [8] ), and increases in circulating neopterin levels have been observed in monkeys after an injection of IL-18 [9] . It is likely that changes in neopterin therefore occurred downstream of the reduction in circulating IL-18 levels in our study, as changes in neopterin levels were correlated with changes in IL-18.
Comparisons with previous research
The LOADD study dietary intervention resulted in a significant increase in the percentage of total energy (%TE) consumed as protein, a significant reduction in %TE consumed as saturated fat, and an increase in dietary fibre intake of borderline significance [4] . Previous metabolic studies by Esposito et al. have shown that IL-18 increases after a high fat meal and decreases after a high fibre meal [10] . Changes in inflammatory markers in the LOADD study are therefore consistent with the short-term changes observed by Esposito et al. [10] .
The mechanism underlying these changes is unclear, but there is evidence that dietary modification influences gut microbiota [11] , that IL-18 is produced in the gut [12] , and that different bacteria produce diverging effects on IL-18 expression in intestinal cells in vitro [13] . Therefore our observations could be explained by the interaction of dietary components with gut bacteria resulting in altered levels of circulating inflammatory cytokines.
Study limitations
Chance may explain the significant reduction in IL-18 levels observed in our study. However, changes in neopterin levels are induced by IL-18, and the correlated changes in neopterin and IL-18 suggest the significant reduction in IL-18 is likely to reflect a true biological effect of the intervention.
Conclusions
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